. Copper(I) compounds 2, 4, and 7 were completely characterised and the molecular structures confirmed in the solid state by single-crystal X-ray structure determination. The analysis of the packing of the molecules in crystals of 4 and 7 revealed a self-assembly of oneand three-dimensional frameworks, respectively, resulting from intermolecular π-π stacking interactions between pyridazine-type ligands.
Introduction
In the past we reported on the synthesis and the crystal structure of an unexpected meso-helical coordination polymer 1 6 ] 2 (1) (pydz = pyridazine) with the bidendate 1,3-bis(diphenylphosphanyl)propane (dppp) [1] . The resulting coordination polymer 3 consisted of a one-dimensional infinite chain exclusively composed of copper(I) ions bridged by achiral pyridazine ligands. The detailed analysis of the one-dimensional infinite framework of 3 revealed that eight copper centres constitute the repeating unit, creating a non-common meso-helix. The reaction mechanism proposed for the formation of coordination polymer 3 was supported experimentally. In the course of our ongoing studies on coordination polymers [2] , the reactions of 1 as a starting material with an ex-0932-0776 / 07 / 0600-0799 $ 06.00 © 2007 Verlag der Zeitschrift für Naturforschung, Tübingen · http://znaturforsch.com cess of pyridazine, benzo[c]cinnoline (via coordination polymer 3), or phthalazine (phtz) were investigated, which yielded the new dinuclear complexes [Cu 2 -(µ-pydz) 3 (7) are discussed in detail in this contribution.
Results and Discussion
Synthetic pathways of compounds 2 -7 are summarised in Schemes 1 and 2. known dinuclear copper(I) complex cation present in 1. The molecular structure of the cation of 1 consists of two tetrahedral copper(I) centres bridged by three pyridazine molecules and terminally coordinated acetonitrile ligands [3] . In the presence of an excess of pyridazine, the labile axial acetonitrile ligands are replaced by two supplementary pyridazine molecules yielding the novel dinuclear copper(I) salt [Cu 2 (µ-pydz) 3 [4] . Air-sensitive single crystals of 2, suitable for an X-ray structure determination, were grown from a mixture of dichloromethane/nhexane [crystal system: triclinic; space group: P1; a = 11.5747 (2) Fig. 1 with a partial labeling of atoms.
When complex 1 is exposed to an excess of phthalazine, substitution of the terminal acetonitrile and two bridging pyridazine ligands by four phthalazine molecules is observed, affording the dinuclear cop-
Orange-red crystals of 5 were obtained by vapour diffusion of n-hexane into the dichloromethane mother liquor, but the data set is presently not satisfactory for publication. Nevertheless, the stoichiometry of a structure 5, consisting of two copper(I) centres terminally coordinated by two phthalazine molecules and bridged by two phthalazine and one pyridazine ligands, has been confirmed by elemental analysis [ 6 
Reaction of the coordination polymer
1 ∞ {[Cu(µ-pydz) 2 ][PF
]} (3) with benzo[c]cinnoline
In a previous publication we reported that reaction of 1 with bidentate 1,3-bis(diphenylphosphanyl)propane yields the mononuclear copper(I) complex [Cu(dppp) 2 [7 -11] . The rare η 1 coordination mode was already observed in the structure of (benzo[c]cinnoline)pentacarbonyltungsten (W-N = 2.28Å) [12] . A POVRAY presentation of the molecular structure of 4, together with selected bond lengths and angles, is given in Fig. 2 . In complex 4 both benzo[c]cinnoline molecules adopt an η 1 coordination mode and present the particularity to be oriented in parallel but opposite direction. This unusual arrangement of benzo[c]cinnoline ligands in 4 allows intra-as well as intermolecular π-π interactions. The intra-and intermolecular separations of parallel benzo[c]cinnoline ligands are 3.35 and 3.49Å, respectively. For such face-to-face π-π interactions, the distance between the arene planes is commonly around 3.3 to 3.8Å [13] . In addition, the intermolecular π-π interactions of 4 induce the self-assembly of a one-dimensional chain (see Fig. 3 ). Arene-arene interactions in metal complexes with aromatic nitrogencontaining ligands were previously documented by C. Janiak [14] , and several structures of multidimensional supramolecular networks based on such weak interactions have been published [2a, 15] . Compound 4 constitutes an additional example of the fascinat- 4 ] with pyridazine in benzonitrile [3] . We now present a new route for the synthesis of this type of complexes and we describe in particular the preparation and the structural characterisation of the original phthalazine analogue [Cu 2 (C 6 H 5 CN) 2 3 ] (6) (Scheme 2). In the first step, reaction of {[Cu(CF 3 SO 3 )] 2 · C 6 H 5 -Me} with phthalazine in dichloromethane at r. t. led to the formation of complex 6. All our efforts to grow single crystals for X-ray diffraction analysis remained 
The unique structure of compound 7 arises from the self-assembly of the dinuclear units by weak intermolecular interactions giving rise to a remarkable three-dimensional organisation as depicted in Fig. 5 . As in the case of complex 4, the observed supramolecular network results only from arene-arene π stacking bringing into play successively a phthalazine ligand, a benzonitrile ligand, a disordered free phthalazine, a benzonitrile ligand, and a phthalazine ligand of four different dinuclear complexes. This sequence can be considered as the "repeating unit" of the one-dimensional network. The free phthalazine molecules integrated in the crystal lattice were probably produced in the synthesis of the air-sensitive complex 6. As further shown in Fig. 5 , the expansion of the structure to a two-dimensional and finally to a three-dimensional array is ensured by weak π-π interaction of phthalazine and benzonitrile ligands, respectively (background and left side of the stereo presentation in Fig. 5 ) [15] . The distances between the arenes of compound 7 range from 3.45 to 3.59Å [13, 14] .
Experimental Section

General procedures and materials
All manipulations were performed under dry dinitrogen using standard Schlenk techniques. Solvents were dried according to standard procedures and distilled before use. Pyridazine, phthalazine and benzo[c]cinnoline were purchased from Acros Organics and used without further purification. IR spectra were recorded on a Bruker IFS 25 spectrophotometer for KBr pellets. NMR spec- (2) To a yellow solution of 1 (0.290 g, 0.39 mmol) in 20 mL of acetonitrile was added at 20 • C an excess of pyridazine (0.157 g, 1.96 mmol), and the resulting orange solution was stirred at 20 • C. After 12 h the solvent volume was reduced (10 mL) under vacuum and addition of Et 2 O (20 mL) led to the formation of an orange precipitate. The supernatant solution was taken off using a cannula and the precipitate was washed several times with small volumes of n-hexane. After crystallisation of the crude reaction product from dichloromethane/n-hexane (1 : 1) at 20 • C, compound 2 was obtained as orange crystals, suitable for X-ray diffraction studies. IR: ν = 1629m, 1571m, 1437m, 1419m, 1097s, 842vs, 759s, 559s cm −1 . 
